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[57] ABSTRACT

A conveyor, particularly for feeding tobacco to a cut-
ting drum, comprises a number of articulated slats pass-
ing around sprocket wheels. The slats are identical and
each has extensions and recesses. The extensions of one
slat enter the recesses of the next adjacent slat, and are
retained by a pin passing through the extensions of
adjacent slats. The underside of each extension has a flat
surface for contacting a support plate and the top face
of the sprocket teeth contact the slats so that the flat
underside of each extension is not contacted by the
sprocket wheel, in order to maintain a constant pitch as
the band travels around the sprocket wheels. In this

way the spacing betweéen the conveyor and a dead plate
positioned to remove tobacco from the band as 1t passes

over a sprocket wheel remains constant.

1 Claim, 9 Drawing Figures
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BAND CONVEYOR
BACKGROUND OF THE INVENTION
This invention relates o a band conveyor, particu-

4,069,911

N

larly for use in feeding tobacco to the cutter drum of a -

tobacco cutting machine. ,

Such a conveyor is described 1n BI'ItlSh Pat. Spec:1ﬁ-
cation No. 857,997 where the conveyor consists of
upper and lower links, the shaping of which are such
that the upper links have only a line contact with each
other both when the band is straight and when it is
curved. This construction is not entirely satisfactory in
that it requires two different types of link and also the
support on the sprocket teeth of a sprocket wheel for
driving the band occurs at positions on the links which
are subject to wear whereby a constant pitch cannot be
maintained as the belt travels across the sprocket.

In use, a pair of such conveyors is arranged in con-
vergmg relationship so that the tobacco is compressed
as it is fed to the cutter drum. A support plate supports
at least one run of the conveyor and a dead plate 1s
provided to remove the compressed tobacco from the
COonveyor.

With the prior art conveyor the distance between the
conveyor and the dead plate changes as the links be-
come subject to wear as a result of friction between the
links and the support plate.

OBJECTS OF THE INVENTION

Itis an ob_]ect of this invention to provide a conveyor
which requires only one type of link. |

It is a further object of this invention to provide a
conveyor in which the support on the sprocket teeth of
the sprocket wheel for driving the band occurs at posi-
tions on the band which are subject to very little wear.

It is yet a further object of this invention to provide a
conveyor in which a constant pitch can be maintained

as the band travels across the sprockets. ' |

Yet another object of the invention is to provide a
conveyor for feedmg tobacco to a cutter drum,

whereby the Spacmg between the conveyor and the
dead plate remains constant.

SUMMARY OF THE INVENTION

According to the invention there is provided a con-

veyor comprising:
~a. a plurality of identical slats;

b. means for connecting said slats together in an artic-
ulated manner so as to form an endless -belt; -

c. a plurality of sprocket wheels supporting said end-
less belt, said sprocket wheels being formed with alter-
nate sprocket teeth and pockets, each tooth having a
substantially flat slat engaging face and '-

d. a support plate positioned closely adjacent at least
a portion of a straight run of said endless belt between
said sprockets wherein |

e. each of said slats is formed with a plurality of exten-
sions extending in the longitudinal direction of move-

ment of the belt and a plurality of recesses formed: be-
tween said extensions adapted to receive the extensrons
of the next adjacent slat, - |

f. the sprocket engaging side of each slat belng pro-
vided with a substantially ﬂat portron for contacting

said support plate,
g. a sprocket tooth engaging surface on each slat

10
therethrough, and said retaining means comprises a pin
passing through said bore and through corresponding
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without contact between said flat surface of each exten—

-sion and said sprocket wheel.

The flat surface of each said slat extension preferably
extends between inwardly and outwardly directed
curved faces of different curvature. In a preferred em-
bodiment, the radius of curvature of said pockets is
greater than the radius of curvature of either of said
inwardly and outwardly directed curved extension un-

derside faces. -
Each extension may have a transverse bore passmg

bores in the extensions of the next adjacent slat.
Preferably, each recess has a bevelled edge and each

slat has an upper surface which is provided with ridges.

BRIEF DESCRIPTION OF THE DRAWINGS
A constructlonal embodiment of the invention will

now be described, purely by way of example, by refer-
ence to the accompanying drawings, in which:

FIG. 1 shows a transverse slat of a conveyor band

according to the invention;

FIG. 2 is a section taken on the line II—II in FIG. 1;

FIG. 3 shows a pair of slats as fixed together on the
conveyor band;

FIG. 4 shows in sectlon the conveyor band passing

wr leriikbrrerabl - - leieret - —w

over a Sproéket wheel;
FIG. 5 1s a side view of the top and bottom cenveyor

bands. leadmg to the cutter drum;

FIG. 6 is a partial - view of a section on the line VI-
—VI of FIG. §;

FIG. 7isa part1al view of a sectlon on the line VII—-
VII of FIG. 5;

FIG. 8 is a side view of the top and bottom conveyor
bands leading to the cutter drum of an altematlve em-

bodiment; and

FIG. 9 1s a partial view of a section taken on the line
IX—IX of FIG 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A conveyor comprises 2 number of identical trans-
verse slats, one of which is shown in FIG. 1. The trans-
verse slat 10 has a number of extensions 11 extending in

the longitudinal direction of the conveyor band with

recesses 12 of the same transverse dimension therebe-

tween. Only four extensions are shown, but in practice

the slat may be provided with eight extensions on each

side, although any number may be used. The dotted line

10’ shows the position of the next adjacent slat in the

COnveyor. _
'FIG.2 shows that each extension 11 is provided with

a transverse hole 15 for receiving a pin for retaining the
- extension in a recess of the next adjacent slat. Each

extension is provided with an inwardly directed curved

face 22 having a radius of curvature b greater than that
‘a of an outwardly directed curved face 23. A flat under-

- side 24 1s provided between the curved faces to support

the conveyor on a support plate 29 in use (see FIGS.
and 8). Each recess is provided with a bevelled edge 16
where the angle a may be 45°. The upper face of the slat -

is provided with ridges 18 which, in use, serve to grip

.- ‘the tobacco while the under surface 20 of the slat 1s

65

whereby the slats are supported on said sprocket wheels

slightly concave.
Each end of the transverse slat is prev1ded with a

threaded hole 17 which serves to mount the slat on the
‘conveyor.

- As shown 1n FIG. 3 ad_]acent slats are held together
by a common pin 13 which passes through the trans-
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verse hole 15 of each slat. The pin 13 is held in place by
grub screws 14 screwed into the threaded hole 17 at
each end of each slat.

FIG. 4 shows in section the conveyor made up of a
number of slats 10 passing over a sprocket wheel 19.

The sprocket wheel comprises a number of sprocket

teeth 21 having lands or top surfaces 25 with a number
of pockets 28 therebetween. It will be noticed that the

under surface 20 of the band resets on the substantially
flat tops 25 of the sprocket teeth 21 and that the flat

underside or wear surface 24 of each slat extension is

not contacted by the sprocket teeth thereby ensuring
that despite wear of the wear surface 24 caused by
friction between the wear surface 24 and the support
plate 29, a constant pitch is maintained as the belt trav-
els across the sprocket. |

When the sprocket wheel is driven | in the dlrectlon of
the arrow 26, the leading face 27 of each sprocket tooth
is engaged against the inwardly facing curved face 22 of
a corresponding slat extension. It will be noted that
since the radius of curvature of the pockets 28 between
the sprocket teeth is greater than that of the extension of
the slats, the outwardly facing surfaces 23 of the slat
extensions are never in contact with the sprocket teeth,
thus ensuring that the under surface 20 of the band
always rests on the tops of the sprocket teeth. In FIG.
4, the dimensions are exaggerated for the sake of clarity.
 The sprocket wheel is preferably of a type in which
the lands 25 on the teeth are circumferentially long to
reduce the tendancy for the link to rock about the tooth.

The apparatus shown in FIG. § includes a top con-
veyor band 30 and a lower conveyor band 31 at an angle
to each other so as to define a converging throat 32 for
feeding tobacco to a cutter drum 33, not shown in de-

tail. Each conveyor is constructed as described in con-
nection with FIGS. 1 to 4. The lower conveyor belt

10

15

4

little as one pitch, whlch 1S not poss1ble wrth the prior

art devices..
The top conveyor band is supported on a carriage

framework consisting of a pair of movable side plates 40 '

fixed to a central body 39 which also serves to carry the
support plate 29. Only the nearest one of the side plates
40 can be seen in FIG. 5, the other side plate being
positioned on the other side of the conveyor band, be-

hind the side plate shown when viewed in FIG. 5. Re-

ferring to FIG. 6, which again only shows one of the
side plates 40, an aperture 42 in each side plate 40 has a
fixed input shaft 43 passing therethrough with a
sprocket wheel 44 attached thereto. A chain 45 passes

around the sprocket wheel 44 and drives a drive shaft 49

via a sprocket wheel 50. The conveyor band driving
sprocket 38 is secured to the drive shaft 49 after the
latter has passed through a bearing 51 in the side plate
40. The input shaft 43 passes through a bearmg 52 in
part 41 of the machine main frame 58 and is driven by a

20 worm and worm wheel arrangement (not shown),

25

known per se. Mounted for rotation on the input shaft
43 by way of a bearmg 43A is one end of a link 53, the

other end of which is rotatably mounted in a bearlng

49A on the drive shaft 49.

Referring to FIG. 7, which agam shows only one side
of the apparatus, a stub shaft 54 is flxedly mounted on
the machine main frame 58 and carries by way of a
bearing 54A for rotation one end of a link 55. The ar-

rangement is identical on the other side of the appara-

30 tus. The other end of each of the links 55 is rotatably

35

band 31 moves in the direction 34 about the sprocket

wheel 35, but is otherwise fixed in a position relative to

the cutter drum by being mounted on the cutter ma-

chine casing. f
The top conveyor band 30 moves in the direction 36

about sprocket wheels 37 and 38, but is also mounted in
such a manner as to be adjusted relative to the lower

conveyor band 31 so as to vary the size of the throat 32 4

and as a consequence thereof to vary the amount of

~ tobacco being fed to the cutter drum 33. The conveyors:

are driven by means known per se to feed the tobacco
through the throat. The tobacco is removed from the

conveyor by dead plates 32A.

The use of a band conveyor aceordmg to the inven-

tion ensures that the spacing between the dead plate and
the upper surface of the conveyor remains constant in
use. In known devices, this gap increases as the belt
wears causing tobacco to become blocked therein.

32A is mounted on a movable carriage as will be further
described, and the lower dead plate 32A is fixedly
‘mounted on the main frame. It should be understood
that the dead plates 32A cannot be placed at the most
constricted position of the throat 32. The tobacco is
therefore allowed to expand slightly after reaching its
maximum density, and by using a band conveyor ac-
cording to the invention, this expansion ratio can be

kept constant.
Forming the band from identical slats enables only

one extrusion to be needed. This has the advantage that
if desired the overall belt length can be shortened by as

connected by way of a bearing 56A to one end of a shaft
86 which is fixed to and passes through the side plates
40. To each of the links 55, a common link stretcher 59
is welded, which resists twisting.

Referring to FIGS. 5, 6 and 7 it should be readily
understood that links 53 and 55 prevrde a parallel link-
age movably supporting the carriage on the main ma-

chine frame 58. As shown in FIG. 6, each link 53 (only

one shown) is connected at one end to the carriage by
shaft 49 and at its other end to the main machine frame
58. Slmﬂarly, as shown in FIG. 7, each link 55 (only one
shown) is connected at one end to the carriage by the
shaft 56 and at its other end to the main machme frame
58 by the shaft 54,

In order to reduce the number of enttcal dtmenstons

| relatmg to the parallel linkage (links 53 and 55) support -

of the carriage and thus eliminate the possiblity of the
drive: centre distance varying due to’ manufactunng |
inaccuracies, the radius A of the. cutter drums 33 is
equal to the distance B between the input shaft 43 and
the drive shaft 49 and the distance C between the stub
shaft 54 and the shaft 56. In this manner, the carriage is

_ able tobeswung on links 53 and 55 so that any point on -

55
As can be clearly seen in FIG. §, the upper dead plate

65

_the carriage moving a path around a radius equal to the

radius of the cutter drum 33. Therefore as the carriage
moves the upper conveyor band 30 toward and away

from the lower conveyor band 31, the upper dead plate

will . simultaneously move toward and away from the
lower dead plate along a path concentnc w1th the cutter

drum 33. |
In the altematwe embodlment shown in FIGS 8 and

9 (in which features in common with the embodiment
‘shown in FIGS. 4 to 6 are given like reference numbers)

the chain 45 passes around the sprocket wheel 44 and

also around one sprocket of a double sprocket wheel 46
_rotatably mounted on a transfer shaft 47 fixed to the side

"plate 40 by means of a mounting 60. Passing around the

other sprocket of the double sprocket wheel 46 lS a
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second chain 48 which drives the drive shaft 49 via the
sprocket wheel 50. In this embodiment the other end of
the link 53 is rotatably mounted on the transfer shaft 47
and, by way of a bearing 47A the radius Alof the cutter
drum is equal to the distance B! between the input shaft
43 and the transfer shaft 47 and the distance C! between
the stub shaft 54 and the shaft 56.

As shown in both FIGS. 5§ and 8, means 70 are pro-
vided whereby the carriage may be moved on links 53
and 55, as previously described, relative to the lower
conveyor. Means 70 comprises a pneumatic loading
cylinder 71 which is bolted between end plates 72, 73 by
means of bolts 74. The lower end plate 73 is trunion
mounted to the carriage 40 at 75. Extending from the
upper end of the cylinder 71 is a piston rod 76 which via
a ball mounting 77 is fixed in position relative to the side
plates of the machine. The cylinder 71 is supplied with
compressed air by means not shown, whereby the posi-
tion of the carriage 40 can be adjusted.

3

6

slat whereby the slats are supported on said sprocket
wheels said flat surface of each extension held out of
contact with said sprocket wheel, and said flat portions

contacting said support plate and holding said sprocket
tooth engaging surface on each slat out of contact with
said support plate; a further conveyor arranged in con-

- verging relationship to the first conveyor for feeding

10

15

The carriage 40 carries plates 80 which via screw 20

members 81 support a tensioning roller 82 by means of
which the tension of the conveyor 30 may be adjusted.

I claim: |
1. A conveyor comprising a plurality of identical

slats, means for connecting said slats together in an 25

articulaied manner so as to form an endless belt, a plu-
rality of sprocket wheels supporting said endless belt,
said sprocket wheels being formed with alternate
sprocket teeth and pockets each tooth having a substan-
tially flat slat engaging face, a support plate positioned
closely adjacent at least a portion of a straight run of
said endless belt between said sprockets, each of said
slats being formed with a plurality of extensions extend-
ing in the longitudinal direction of movement of the belt
and a plurality of recesses formed between said exten-
sions adapted to receive the extensions of the next adja-
cent slat, said extensions each being provided with a
substantially flat portion on the sprocket engaging side
of each slat, a sprocket tooth engaging surface on each

30

35

45
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tobacco to the cutter drum of a tobacco cutting ma-

chine, a cutting machine casing supporting said further
conveyor, drive means for said first conveyor and in-

cluding a input drive shaft positioned in fixed relation-

ship relative to the cutting machine casing, a carriage
supporting said first conveyor, a first link pivoted at a
first pivot point on said cutting machine casing and
pivoted at a second pivot point on said carriage and a
second link pivoted at a first piovt point on said mput
drive shaft and pivoted at a second pivot point on said
carriage, said first and second links being parallel and
the distance between said first and second pivot points
of said first link being equal to the distance between said
first and second pivot points of said second link to form
a parallelogram linkage and means for moving said
carriage relative to said other conveyor to vary the
converging relationship between said conveyors; and a

further shaft connected to one of said belt supporting
sprocket wheels so as to rotate therewith, an intermedi-

ate shaft carried by said carriage, said second link being
pivoted on said intermediate shaft, a first further
sprocket wheel fixed to said further shaft, a double
sprocket wheel mounted on said intermediate shaft and
adapted to rotate freely, a second further sprocket
wheel fixed to said input drive shaft and chain drives

between said first further sprocket wheel and said dou-
bie sprocket wheel and between said second further

sprocket wheel and said double sprocket wheel, thereby
to transfer drive from said input drive shaft to said first

conveyor.
* X % Xk ¥k
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